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DESCRIPTION 

ELECTROMAGNETIC RELAY 

5 TECHNICAL FIELD 

The present invention relates to an electromagnetic relay. 

BACKGROUND ART 

Japanese Non-examined Patent Publication No. 1 1 -339624 discloses an 

1 0 electromagnetic relay which links a rotation of an armature with a rotation of a movable 
spring through a card and makes a movable contact, provided on the movable spring, 
come into contact with or separate from a fixed contact in conjunction with the rotation of 
the armature. In this electromagnetic relay, the card has an insertion hole, and the 
movable spring is coupled to the card with its tip inserted into the insertion hole. 

15 However, in the electromagnetic relay, there was a fear that the card may 

accidentally drop from the movable spring. 

Japanese Non-examined Patent Publication No. 11-102631 discloses an 
electromagnetic relay which has a hook formed by bending a tip of the movable spring at 
about 90 degrees at the tip of the movable spring and engages the hook to a periphery of 

20 the insertion hole to prevent the detachment of the card. 

However, in the case where the hook was bent at 90 degrees, like the above 
electromagnetic relay, it was difficult to insert the hook into the insertion hole. Especially, 
in a case where a plurality of movable springs were aligned along a moving direction of the 
card, it was very difficult to insert each hook into each hole. 

25 As shown in FIG. 15, in order to prevent the drop of the card, another 

electromagnetic relay has, at a tip of the movable spring 100, hooks 101 aligned in a 
direction perpendicular to the longitudinal direction of the movable spring and having an 
elastic deformability. 

However, in the above case, there was a problem that it was difficult to insert the 

30 hooks into the insertion hole, because the edges of the hooks 101 got in touch with the 
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insertion hole when the hooks 101 were inserted into the insertion hole, and the friction 
between the hooks 1 01 and the insertion hole was large. 

DISCLOSURE OF THE INVENTION 
5 In view of the above problem, the object of the present invention is to provide an 

electromagnetic relay which can prevent an accidental drop of the card and is easy to 
insert the movable spring into the insertion hole of the card. 

The electromagnetic relay of the present invention comprises a base, an 
electromagnet disposed on the base, an armature supported rotatably by the base so as to 

10 swing in response to excitation/non-excitation of the electromagnet, a movable spring 
whose one end has a movable contact and the opposite end is secured to the base, a 
fixed contact disposed opposite to the movable contact to constitute a contact mechanism 
together with the movable contact, and a card. The card has a coupling part to be 
coupled to the armature and an insertion hole to which said one end of the movable spring 

15 is inserted, and it deforms the movable spring elastically in conjunction with a swing motion 
of the armature to selectively open or close the contact mechanism. The feature of the 
present invention resides in that the movable spring has a U-shaped hook formed by 
bending said one end of the movable spring toward the opposite end side, and said one 
end of the movable spring is configured to be able to pass through the insertion hole while 

20 being pushed by an inner surface of the insertion hole and being deformed elastically, and 
an end of the hook is engaged with the card. 

In the electromagnetic relay of the present invention, because the hook of the 
movable spring is U-shaped and one end of the movable spring can pass the insertion 
hole while being elastically deformed, it is easy to insert the movable spring into the 

25 insertion hole. By forming the hook into a U-shape, it is possible to reduce the friction 
between the movable spring and the insertion hole, and it is possible to inset the movable 
spring even with small force. Because the end of the hook is engaged with the card, after 
the movable spring was inserted into the insertion hole, it is possible to prevent an 
accidental drop (detachment) of the card. 

30 Preferably, the card has a recess in the inner surface of the insertion hole, and 
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the recess runs along an axial direction of the insertion hole so that the one end of the 
movable spring pushed by the inner surface of the insertion hole and elastically deformed 
in passing the insertion hole can escape to the recess. Such a recess allows the movable 
spring to be easily elastically deformed, whereby it becomes possible to insert the movable 
5 spring into the card with smaller force. 

More preferably, the movable spring has slits on both sides of the hook. Such 
slits allow the hook to be easily elastically deformed, whereby it becomes possible to insert 
the movable spring into the card more easily. 

Preferably, the card has a step on the inner surface of the insertion hole, and the 
1 0 end of the hook is engaged with a surface of the step opposite to a side from which the 

one end of the movable spring is inserted. In this case, it is possible to lower the height of 
the electromagnetic relay, as compared with a case that the hook is engaged with a 
surface of the card opposite to a side from which the one end of the movable spring is 
inserted. 

15 Furthermore, preferably, a surface of said step on the side from which the one 

end of the movable spring is inserted is inclined toward an inside of the insertion hole. In 
this case, it is possible to guide the movable spring into the insertion hole easily when the 
movable spring is inserted into the insertion hole. 

Preferably, the movable spring has a shoulder part for supporting a surface of the 

20 card on a side from which the one end of the movable spring is inserted, and the shoulder 
part is formed into a U-shape by bending a part of the movable spring toward the opposite 
end side. In this case, it is possible to reduce the friction between the shoulder part and 
the card, and it is possible to prevent deterioration of the reliability of the contacts caused 
by adhesion of the abrasion powder generated by the friction between the shoulder part 

25 and the card to the movable and fixed contacts. 

The number of the contact mechanisms is not limited to one, but the 
electromagnetic relay of the present invention may have two or more contact mechanisms. 
In this case, preferably, the card has a plurality of insertion holes to which the one end of 
each of the movable springs is inserted, and the insertion holes comprise a first insertion 

30 hole and a second insertion hole. The first insertion hole has a step on an inner surface 
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thereof, and the hook of the movable spring inserted into the first insertion hole is engaged 
with a surface of the step opposite to a side from which the one end of the movable spring 
is inserted, and the second insertion hole has no step to which the hook of the movable 
spring is engaged, and the card is not restrained by the hook inserted into the second 
5 insertion hole. In a manufacturing process, after a relay was assembled and its operation 
is checked, the relay may be taken apart to adjust the distance between the movable 
contact and the fixed contact. If every hook of the movable springs is engaged with the 
card, it may take a lot of trouble to detach the card from the movable springs, whereby 
worker efficiency may be lowered. So, by forming the first and second insertion holes as 
10 the insertion hole, and engaging the hook inserted into the first insertion hole to the step in 
the first insertion hole but not engaging the hook inserted into the second insertion hole, it 
becomes easy to detach the card from the movable springs if necessary, while preventing 
the accidental drop of the card. 

1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of an electromagnetic relay in accordance with an 
embodiment of the present invention. 

FIG. 2A is a plan view of a substantial part of the electromagnetic relay of FIG. 1 in which 
the cover and the card are detached. 
20 FIG. 2B is a fragmentary cross-sectional plan view of the electromagnetic relay of FIG. 1 in 
which the cover was detached. 

FIG. 2C is a fragmentary cross-sectional front view of the electromagnetic relay of FIG. 1 in 
which the cover was detached. 

FIG. 2D is a cross-sectional side view of the electromagnetic relay of FIG. 1 in which the 
25 cover was detached. 

FIG. 3 is a cross-sectional front view of the electromagnetic relay of FIG. 1 . 

FIG. 4A is a partly enlarged perspective view of a movable spring of the electromagnetic 

relay of FIG. 1 . 

FIG. 4B is a partly enlarged view of a movable spring of the electromagnetic relay of FIG. 1 . 
30 FIG. 5A is a plan view of a card of the electromagnetic relay of FIG. 1 . 



FIG. 5B is a cross-sectional view along a broken line A-A of the card of FIG. 5A. 
FIG. 6A is an enlarged view showing a substantial part of the electromagnetic relay of FIG. 
1 when the movable spring is passing through a first insertion hole. 
FIG. 6B is an enlarged view showing a substantial part of the electromagnetic relay of FIG. 
5 1 when the movable spring is passing through the first insertion hole. 

FIG. 6C is an enlarged view showing a substantial part of the electromagnetic relay of FIG. 
1 when the movable spring is passing through the first insertion hole. 
FIG. 6D is an enlarged view showing a substantial part of the electromagnetic relay of FIG. 
1 after the movable spring passed the first insertion hole. 
1 0 FIG. 6E is an enlarged view showing a substantial part of the electromagnetic relay of FIG. 
1 after the movable spring passed the first insertion hole. 

FIG. 7 is a view for explaining a positional relation between the card and the movable 
spring in the electromagnetic relay of FIG. 1 . 

FIG. 8 is a view for explaining a movable spring inserted into a second insertion hole in the 
1 5 electromagnetic relay of FIG. 1 . 

FIG. 9A is a view for explaining a motion of the electromagnetic relay of FIG. 1 . 

FIG. 9B is a view for explaining a motion of the electromagnetic relay of FIG. 1 . 

FIG. 10 is a modified form of the movable spring of the electromagnetic relay of FIG. 1 . 

FIG. 1 1 A is a view for explaining a positional relation between the card and the movable 
20 spring of FIG. 9. 

FIG. 1 1 B is a view for explaining a positional relation between the card and the movable 

spring of FIG. 9. 

FIG. 1 2 is a view showing another modified form of the movable spring of the 
electromagnetic relay of FIG. 1 . 
25 FIG. 13 is an enlarged view showing a substantial part when the movable spring of FIG. 12 
is passing through the insertion hole. 

FIG. 14 is an exploded perspective view of an electromagnetic relay in accordance with 
another embodiment of the present invention. 

FIG. 15 is a view showing one example of a conventional movable spring. 



BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the present invention will be described in more detail with reference 
to the accompanying drawings. In the following explanation, upward and downward 
directions are related with reference to FIG. 3. FIG. 1 is an exploded perspective view of 
5 an electromagnetic relay in accordance with an embodiment of the present invention. 
This electromagnetic relay is a multipole electromagnetic relay having two normally open 
contacts and two normally closed contacts. 

The electromagnetic relay comprises a base 10, an electromagnet 20, an 
armature 30, four movable springs 40 each having a movable contact 41 at its one end, 
10 four fixed springs 50 each having a fixed contact at its one end, a card 60, a return spring 
70, and a cover 80. 

The base 10 is a plastic molding and has a pair of side walls 1 1 and a plurality of 
insulating walls 13-16 molded in one piece. The base 10 is roughly divided into a first 
area where the electromagnet 20, the armature 30, and the return spring 70 are arranged 
15 and a second area where the movable spring 40 and the fixed spring 50 are arranged, by 
the insulating wall 13 formed along a direction perpendicular to a longitudinal direction of 
the base 1 0. 

The pair of side walls 1 1 are formed in the first area, and each side wall 1 1 has a 
hole 12 for pivotally supporting the armature 30. Each side wall 11 is connected to the 
20 insulating wall 13 to increase mechanical strength, and each side wall 11 is connected to 
each other by a beam 17. 

The insulating wall 14 is formed in the second area along a longitudinal direction 
of the base 10, and two insulating walls 15 are formed in the second area along a direction 
perpendicular to the longitudinal direction of the base 10. By the insulating wall 14 and 
25 the two insulating walls 15, four storage rooms for placing the movable springs 40 and the 
fixed springs 50 are formed at four corners of the second area. Each storage room is 
further divided into an area for placing the fixed spring 50 and an area for placing the 
movable spring 40 by the insulating wall 16 which is lower than the insulating walls 13-15. 

In the side surface of the base 10 along the longitudinal direction of the base 10, 
30 a plurality of grooves 1 8 are formed to press the movable springs 40 and the fixed springs 
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50 into the base 1 0, and each groove 1 8 extends from the storage room to a bottom of the 
base 10. 

The electromagnet 20 has a spool 22 onto which coil 21 was wound, a core 23 
inserted into the spool 22 (see FIG. 2C), and yokes 24 which are generally L-shaped each 
5 and are connected to an upper and a lower end of the core 23. The spool 22 has flanges 
25 at both ends, and coil terminals 26 connected to both ends of the coil 21 are pressed 
into the lower flange 25. The electromagnet 20 is fixed on the first area of the base 10, 
and the tips of the coil terminals 26 project downward from the bottom of the case 1 0. 

The armature 30 comprises a sub-card 31 which is a plastic molding, a movable 

10 plate 32 made of soft iron and the like, and a permanent magnet 33 having a rectangular 
parallelepiped shape. The movable plate 32 is formed into a rectangular plate shape, and 
is bonded to the sub-card 31 . The permanent magnet 33 is fixed on a surface of the 
movable plate 32. The sub-card 31 has a pair of cylindrical protrusions 34 on both side 
surfaces. The armature 30 is rotatably supported by the base 10 with the pair of 

1 5 cylindrical protrusions 34 fitted into the holes 1 2 formed in the side walls 1 1 of the base 1 0. 
When the armature 30 is attached to the base 10, an upper end of the movable plate 32 
faces the upper yoke 24 of the electromagnet 20, and a lower end of the movable plate 32 
faces the lower yoke 24 of the electromagnet 20. 

The return spring 70 is generally Y-shaped, and a lower end thereof is pressed 

20 . into the base 10 between the armature 30 and the insulating wall 13 (see FIG. 2C), and, as 
will be described later, an upper end thereof is inserted into a return-spring hole 63 of the 
card 60. 

Each movable spring 40 comprises a thin metal plate 42 having elasticity and a 
terminal piece 43 formed by stamping and bending a metal plate. The movable contact 

25 41 is fixed by caulking to the upper end of the metal plate 42. The metal plate 42 has a 
slit 44 so as to be bent easier. The terminal piece 43 is fixed by caulking to the lower end 
of the metal plate 42. The terminal piece 43 is pressed into the groove 1 8 from the side of 
the base 1 0, and as a result, the metal piece 42 is placed in the storage room of the base 
1 0, and the tip of the terminal piece 43 projects downward from the bottom of the case 1 0. 

30 Each fixed spring 50 is formed by stamping and bending a metal plate. The 
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fixed contact 51 is fixed by caulking to the upper end of the fixed spring 50, and a terminal 
piece 52 is integrated with the lower end of the fixed spring 50. The fixed spring 50 also 
has a slit 53 so that the fixed spring 50 has certain degree of elasticity. In order to 
increase stiffness, the tip of the terminal piece 52 and a part of the terminal piece 52 to be 
5 pressed into the base 1 0 are formed by folding the metal plate doubly. The terminal piece 
52 is pressed into the groove 1 8 from the side of the base 1 0, and as a result, the fixed 
spring 50 is disposed in the storage room of the base 1 0 and the tip of the terminal piece 
52 projects downward from the bottom of the case 10. 

When the fixed spring 50 and the movable spring 40 are disposed on the base 10, 

10 the fixed contact 51 and the movable contact 41 face each other at predetermined 
intervals, as shown in FIG. 3, and constitute a contact mechanism. Each of the insulating 
walls 16 is located between each fixed spring 50 and each movable spring 40. The 
height of the insulating wall 16 is lower than the positions of the fixed contact 50 and the 
movable contact 41, so that the insulating wall 16 does not interfere with the motion of the 

1 5 movable contact 41 toward the fixed contact 51 . 

The card 60 is a plate-shaped plastic molding. The card 60 has a guide-groove 
64 running along the longitudinal direction of the card 60. The card 60 is arranged above 
the base 10 with the guide-groove 64 engaged onto a guide-protrusion 140 formed at the 
top edge of the insulating wall 14 (see FIG. 1), and is slidable along the longitudinal 

20 direction of the base 10. The card 60 further has a coupling-hole 61 into which a 
protrusion 310 formed at the top edge of the sub-card 31 of the armature 30 is inserted, 
and a plurality of insertion holes 62 to which the upper ends of the movable springs 40 are 
inserted. When the protrusion 310 and the upper ends of the movable springs 40 are 
inserted into the coupling-hole 61 and the insertion holes 62, respectively, the armature 30 

25 and the movable springs 40 are mechanically coupled to each other through the card 60, 
whereby the movable springs 40 rotate in conjunction with the rotation of the armature 30 
to selectively open or close the contact mechanism. The card 60 further has return-spring 
holes 63 into which the upper ends of the return spring 70 are inserted. When the upper 
ends of the return spring 70 are inserted into the return-spring holes 63, the card 60 is 

30 given force toward the electromagnet 20 by the return spring 70. 
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Hereinafter, a mechanism for coupling the movable springs 40 to the card 60 will 
be described in more detail. 

As shown in FIGS. 4A and 4B, each movable spring 40 has a hook 400 at one 
end (the upper end) thereof. The hook 400 is formed into a U-shape by extending a 
5 central part of the one end of the movable spring 40 and then bending it toward the 
opposite end (the lower end). In this embodiment, every hook 40 is bent so that it 
projects toward the left side of FIG. 3. Each movable spring 40 has slits 401 on both 
sides of the hook 400. Each movable spring 40 also has a shoulder part 45 for 
supporting a surface of the card 60 on a side from which the one end of the movable 
1 0 spring 40 is inserted (that is, for supporting the undersurface of the card 60). 

On the other hand, as to the card 60, as shown in FIG. 5A, the insertion holes 62 
are arranged in three rows (R1 -R3) along a direction perpendicular to the longitudinal 
direction of the card 60. In this embodiment, the insertion holes 62 comprise first insertion 
holes 620 and second insertion holes 621 . The insertion holes arranged in a row (R1) on 
15 the right side of FIG. 5A are the first insertion holes 620, and the insertion holes arranged 
in a middle row (R2) are the second insertion holes 621 . The insertion holes arranged in 
a row (R3) on the left side of FIG. 5A are not used in the electromagnetic relay of this 
embodiment, but are used when the contact configuration is changed, as will be described 
later. 

20 Each of the first insertion holes 620 has a step 600 on the left side (in FIG. 5A) of 

the inner surface thereof. As shown in FIG. 5B, a surface of the step 600 opposite to a 
side from which the one end of the movable spring 40 is inserted, namely an upper surface 
of the step 600, is level, and a surface of the step 600 on a side from which the one end of 
the movable spring 40 is inserted, namely an undersurface of the step 600, is inclined 

25 toward the inside of the insertion hole 62. The first insertion hole 620 also has a recess 
601 opposite to the step 600. The recess 601 is formed by forming protrusions 602 on 
both sides of the position of the recess 601 . A distance between the step 600 and the 
protrusions 602 is set longer than a thickness of the thin metal plate 42 of the movable 
spring 40 and is set smaller than a thickness of the hook 400. 

30 Because the hook 400 of the movable spring 40 projects toward the left side of 
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FIG. 3, namely the left side of FIG. 5A, and the step 600 projects toward the right side of 
FIG. 5A, as mentioned above, when the movable spring 40 is inserted into the first 
insertion hole 620, the top edge of the hook 400 comes in contact with the undersurface of 
the step 600, as shown in FIG. 6A. As shown in FIGS. 6B and 6C, when the movable 
5 spring 40 is further inserted into the first insertion hole 620, the top edge of the hook 400 
gets in the clearance between the step 600 and the protrusions 602, whereby the hook 
400 is pushed by the step 600 and is elastically deformed, and then escapes to the recess 
601 . As shown in FIGS. 6D and 6E, when the movable spring 40 is further inserted, the 
hook 400 gets across the step 600, and the end of the hook 400 is engaged to the upper 

1 0 surface of the step 600. At that time, as shown in FIG. 7, the card 60 is supported on the 
shoulder part 45 of the movable spring 40. 

As mentioned above, because the first insertion hole 620 has a step 600 to which 
the hook 400 is engaged, the card 60 is prevented from dropping by the hook 400 after the 
movable spring 40 was inserted into the first insertion hole 620. 

15 ' Because the hook 400 of this embodiment is formed into the U-shape by bending 

the one end (the upper end) of the movable spring 40 toward the opposite end (the lower 
end), the top edge of the hook 400 becomes a curved surface. So, the friction between 
the movable spring 40 and the insertion hole 62 is small when the movable spring 40 is 
inserted into the insertion hole 62, whereby it is easy to insert the movable spring 40. 

20 Furthermore, because the undersurface of the step 600 is inclined toward the inside of the 
insertion hole 62, it is easy to guide the upper end of the movable spring 40 into the 
insertion hole 62. Furthermore, because the slits 401 are formed on both sides of the 
hook 400, the hook 400 can be easily elastically deformed, and still furthermore, because 
the elastically deformed hook 400 can escape to the recess 601 , it is possible to insert the 

25 movable spring 40 into the insertion hole 62 easily even with small force. Moreover, 
because the hook 400 is engaged with the step 600 inside the insertion hole 62, it is 
possible to reduce the height of the electromagnetic relay. 

On the other hand, the second insertion hole 621 has a step 700 on the right side 
(in FIG. 5A) of the inner surface thereof, and has a recess 701 opposite to the step 700. 

30 Because the hook 400 of the movable spring 40 projects toward the left side of FIG. 5A, 
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the hook 400 is not engaged to the step 700, and the hook can move freely along the 
recess 701 , as shown in FIG. 8. That is, the second insertion hole 621 does not have a 
step to which the hook of the movable spring 40 is engaged, and the card 60 is not 
restrained by the hook 400 inserted into the second insertion hole 621 . The reason why 
5 the first and second insertion holes are provided as mentioned above will be explained 
below. 

In an electromagnetic relay like this embodiment, in a manufacturing process, 
after the relay was assembled and the operation thereof is checked, the relay may be 
taken apart to adjust the distance between the movable contacts 41 and the fixed contacts 

10 51 . If every hook 400 of the movable springs is engaged with the steps 600, it may take a 
lot of trouble to detach the card 60 from the movable springs 40, whereby worker efficiency 
may be lowered. So, like this embodiment, by forming the first insertion hole in the row 
R1 and forming the second insertion hole in the row R2 and making the hook 400 engage 
with only the insertion holes in the row R1 , it becomes possible to easily detach the card 

15 from the movable springs if necessary, while preventing an accidental drop (an inadvertent 
detachment) of the card. 

After the card 60 was attached to the armature 30 and the movable spring 40, the 
cover 80 is attached to the base 1 0, and a sealant is injected into a gap between the base 
1 0 and the cover 80, whereby the electromagnetic relay is completed. 

20 Hereinafter, the motion of the electromagnetic relay of this embodiment will be 

explained. As shown in FIG. 9A, when the electromagnet 20 is not energized, the 
movable plate 32 of the armature 30 is attracted to the upper yoke 24 by the magnetic 
force of the permanent magnet 33 and the spring force of the return spring 70. At that 
time, the movable contacts 41 in the row R2 are in contact with the corresponding fixed 

25 contacts 51 , and the movable contacts 41 in the row R1 are away from the fixed contacts 
51. 

When the electromagnet 20 is energized, the movable plate 32 is attracted to the 
lower yoke 24, whereby the armature 30 rotates in a clockwise direction of FIG. 9A about 
the protrusions 34. As a result, as shown in FIG. 9B, the card 60 slides rightward of FIG. 
30 9B along the longitudinal direction of the base 10, and the movable contacts 41 in the row 
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R2 are separated from the fixed contacts 51 and the movable contacts 41 in the row R1 
come in contact with the corresponding fixed contacts 51 . When the movable contact 41 
is separated from the fixed contact 51 , restriction pieces 54 formed by bending part of the 
fixed spring 50 get in touch with the insulating wall 16, whereby the fixed spring 50 is 
5 restricted from moving toward the movable spring 40. So, even if the movable contact 41 
is welded into the fixed contact 51 , it is possible to pull away the movable contact 41 from 
the fixed contact 51 by the insulating wall 16. 

When the energization of the electromagnet 20 is stopped, the armature 30 
rotates in a counterclockwise direction of FIG. 9B by the spring force of the return spring 70 

10 and the magnetic force of the permanent magnet 33, whereby the card 60 slides leftward 
to return to the state of FIG. 9A. As a result, the movable contacts 41 in the row R2 make 
contact with the corresponding fixed contacts 51 again, and the movable contacts 41 in the 
row R1 are separated from the fixed contacts 51 . That is, the contact mechanisms in the 
row R2 are normally closed contacts, and the contact mechanisms in the row R1 are 

1 5 normally open contacts. 

As shown in FIGS. 10, 1 1 A, and 1 1 B, the shoulder part 45 of the movable spring 
40 may be formed into a U-shape by bending a part of the movable spring 40 toward the 
opposite end thereof. When the card 60 moves on the shoulder part 45 repeatedly, the 
card 60 and the shoulder part 45 rub against each other, and abrasion powder may be 

20 generated. The abrasion powder may adhere to the movable contacts 41 and the fixed 
contacts 51 , and may lower the reliability of the contacts. So, by forming the shoulder 
part 45 into a U-shape by bending a part of the movable spring 40 toward the opposite end 
thereof, it is possible to lower the friction and the wear between the shoulder part 45 and 
the card 60, and is possible to increase the reliability of the contacts. 

25 The movable spring 40 may have no slits on both sides of the hook 400, as 

shown in FIG. 12. In this case, as shown in FIG. 13, when the hook 400 passes through 
the insertion hole 62, the whole top end of the movable spring 40 deforms elastically to 
escape to the recess 601 , and passes the step 600. 

In this embodiment, the first insertion holes 620 aligns in the row R1 and the 

30 second insertion holes 621 aligns in the row R2, the positions of the first and second 
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insertion holes are not limited to this. The positions of the first and second insertion holes 
can be easily changed by just changing the projection direction of the hooks, although the 
hook 400 projects toward the left side of FIG. 3 in this embodiment. 

In this embodiment, although the electromagnetic relay has two normally open 
contacts and two normally closed contacts, the electromagnetic relay can have four 
normally open contacts by counterchanging the positions of the movable springs 40 and 
the fixed contacts 50 in the row R2 and inserting the tips of the counterchanged movable 
springs into the insertion holes 62 in the row R3 to facing the movable contacts 41 and the 
fixed contacts 51 to each other. Or, the electromagnetic relay can have three normally 
open contact and one normally closed contact. 

The electromagnetic relay of this invention is not limited to a relay having four 
pairs of the contact mechanisms, but may have, for example, six pairs of the contact 
mechanisms, as shown in FIG. 14. 

As mentioned above, as many apparently widely different embodiments of this 
invention may be made without departing from the spirit and scope thereof, it is to be 
understood that the invention is not limited to the specific embodiments thereof except as 
defined in the appended claims. 



